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© Cluster mount for high-int<! nslty LED's. 

© A light-emitting diode clusnr mount for con- 
centrating light emitted from li jht-emitting diodes 
has a plurality of diode receiveis (29) each with a 
tapered reflector portion (28) concentrating light from 
the diodes on to a common poin (37) on the central 
axis <35). The refJector portions may be in the form 
of truncated cones with an induced angle between 
50 and 75* Each diode receiver may comprise a 
sleeve arranged to receive a pn- -focussed unit (42) 
comprising a diode mount (44) tnd a reflector por- 
tion (23) provided with interen; jaging threads for 
adjustably locating the light-em itti lg diode relative to 
fts reflector portion. 
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BACKGROUND OF THE INVEMION 

t. Field of the Invention 

The present invention relates to light sources s 
of the type employed to Illuminate semiconductor 
integrated circuits during the process of their man- 
ufacturing. More particularly, th.> present Invention 
rotates to a cluster mount for concentrating light 
being emitted from a plurality ol high intensity light w 
emitting diodes (LEDs). 

2 Description of the Prior Art 

Heretofore illuminators for manufacturing of is 
semiconductor equipment have employed fluores- 
cent or incandescent white ligit which may be 
supplied directly or though lucite tubes or fiber 
optic bundles. While such white light sources have 
been able to be flood or focus white light on the 20 
semiconductor chips being processed, the light 
and/or the light source has cons jmed excesses or 
mounts of power and generated unnecessary heal 
in the workplace. 

Experiments using light emirc ng diodes as fight 25 
illumination sources have resulted in highly mixed 
results. Light from light emitting jiodes has a nar- 
row wave length varying from various reds in the 
long wave length spectrum to iiieens associated 
with the short wave lengths anci narrow spectrum 30 
intensity characteristics. 

The human eye is more responsive to a broad 
spectrum of colors which define white light. How- 
ever, electronic pattern recogniton systems have 
been found to be responsive to narrow spectrum 35 
wave lengths of light which fall in the yellow to 
orange spectrum of colors. Ths reason for the 
difference appears to reside in thn fact that pattern 
recognition systems depend up;.n recognition of 
different gray scale intensities wh ch can bo easily to 
detected within the narrow spectium light sources 
such as that produced by LEDs. Presently, there 
are not commercial available LI ID light sources 
which have sufficient candle powci - to be used with 
commercially available pattern recognition systems <$ 
of the type used on semiconducor manufacturing 
equipment such as wire bonder!! and mask alig- 
ners, etc. Such pattern recognrtinn systems pre- 
cisely locate a die or a wafer befo*e performing an 
operational step in the manufacture of the semicon- 50 
ductor part 

Accordingly, it would be desirable to provide a 
novel illuminator for semiconductor manufacturing 
equipment which would be particularly suited for 
use with automatic pattern rec ignition system 55 
equipment. 

SUMMARY OF THE INVENTION 



It is a principal object of the present invention 
to provide an apparatus for mounting a plurality of 
high intensity light emitting diodes (LEDs). 

It is another principal object of the present 
invention to provide a cluster mount for mounting a 
plurality of LEDs that concentrates and focuses the 
emitted light at a predetermined point. * 

It is another object of the present invention to 
provide a ciuster mount for plural LEDs that per- 
mits the focusing or pre-focusing of individual 
LEDs. 

It is a general object of the present invention to 
provide a cluster mount for light emitting diodes 
which concentrates and focuses most ot the emit- 
ted light on a predetermined spot to provide opti- 
mum gray scafe intensity values on the surface of 
the semiconductor device required by a pattern 
recognition system. 

According to these and other objects of the 
present invention there is provided an LED cluster 
mount having a plurality of LED receivers. The 
ciuster mount is provided with a central axis and 
each of the LED receivers in the cluster mount is 
displaced from the central axis and has a focus 
axis which is focused across the central axis at 
predetermined distance from said cluster mount. 
Each receiver is provided with an adjustable sleeve 
portion and a tapered (conical) reflector portion 
which is adapted to concentrate the light emitted 
from the LEDs at a predetermined spot. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a radiation diagram for a high inten- 
sity light emitting diode showing frontal and side 
lobes; 

Figure 2 is an enlarged high intensity light emit- 
ting diode showing a frontal cone and an annular 
ring of light of the type which is generated by 
commercially available light emitting diodes; 
Figure 3 is an enlarged view of the anode and 
cathode of a typical stamped lead frame used in 
the manufacture of light emitting diodes with a 
LED thereon: 

Figure 4 is a cross-section taken through a 
preferred embodiment cluster mount showing a 
removable support; 

Figure 5 is a front view of a modified cluster 
mount adapted to hold a plurality of adjustable 
pre-focused receivers; 

Figure 6 is a side view and partial section of the 
cluster mount shown in Figure 5; and 
Bgure 7 is an enlarged view in cross-section of 
one of the adjustable pre-focused receivers of 
the type used in the cluster mount of Figures 5 
and 6. 
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DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Refer now to Figure 1 shoving a typical radi- 
ation diagram for commercially a/ailable high inten- 
sity light emitting diodes. This diagram shows a 
central or frontal lobe 1 1 which is symmetrica) to 
the 0* axis 12. The cylindrical :oordinates shown 
as the percent of fight intensity v jrsus angle. Thus, 
the side lobes 13 and 14 are sf own emitting light 
which Is directed approximately 45" in the nega- 
tive and positive angular coordinate directions. The 
information In Figure 1 may be iriierpreted by refer- 
ence to axis line 15 shown to be approximately 
-17* from the zero axis and cr osses the frontal 
lobe or beam at the 50% Intern rty point. Thus, a 
person looking Into the light or li-be along the axis 
15 would only encounter 50% of the maximum 
intensity being omitted along he zero axis as 
shown in the frontal lobe 1 1 . tt tr $ axis is moved in 
the negative direction closer to :he -45" axis 16, 
the intensity rapidly drops off and then begins to 
increase as it picks up the side fobe 14. Thus, it 
will be observed that the intern* ty of the light is 
highly dependent on the angle or axis of view 
looking Into the iight source. 

Refer now to Figure 2 sho ving an enlarged 
high intensity tight emitting dioce 17. The active 
element of the diode is not shown. The plastic 
transparent encapsulating cover 1:1 is in the shape 
of a parabaloid attached to a base 18 and shown 
for purposes of explaining the U:D light source. It 
has been found that an annular ing of light 19 is 
emitted from the transparent cov>r 21 and is sub- 
stantially parallel and coiumnated Further, the fron- 
tal cone 22 2s found to form a slightly diverging 
beam of light in the frontal ares This information 
shown in Figure 2 does not con? ict with the com- 
mercially available information shown in Figure 1 
but is more useful in preparinj a reflector for 
concentrating the iight being emitl sd from the LED. 

Refer now to Figure 3 showing an enlarged 
section of the anode and catr ide of a typical 

stamp lead frame used to suppoi a light emitting 
diode chip 23. The base of the -: hip 23 is surface 
mounted in a bowl shaped receuacle on the first 
electrode 24 and reflects back lii|ht being emitted 
from the chip 23. The annular ring 19 and the 
frontal cone 22 are shown in doited lines for pur- 
poses of reference to associate Figure 2. An 
electrical fine wire 25 is connectei i to the front face 
of the chip 23 and electrically connected to the 
second electrode 26. The electro*: es 26 and 24 are 
shown having leads for connecti: g the LED 17 to 
an electrical circuit in both Figure- 2 and 3. 

Refer now to Figure 4 showin j in cross-section 
a preferred embodiment cluster nount 27 having 
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two or more receivers adapted to the mount and 
pre- focus the light emitted from the light emitting 
diodes 17. The cluster mount 27 may be machined 
from aluminum or made from a plastic materia] on 
5 which highly reflective cones are provided. The 
reflective cone area comprises a tapered reflector 
portion 28 and the adjustable sleeve 29 preferably 
comprises a cylindrical portion. When the duster 
mount 27 is originally manufactured, the exact size 
w and dimensions of the LED are known so that the 
sleeve or receiver portion 29 can be machined to 
the proper depths so that the aforementioned LED 
chip 23 is iocated in the tapered reflector portion at 
a pre-determined desired position to reflect ail of 
75 the light being emitted In the form of the aforemen- 
tioned annular ring 19. Any dispersed light or de- 
fused light which is not in the frontal cone 22 will 
also be refocused along the reflected path shown 
by dotted lines 31 and 32. Each of the receivers 
20 28, 29 has its own focus axis 33, 34 for each of the 
LEDs. The focus axis of the LEDs preferably 
crosses over the central axis 35 of the cluster 
mount 36. In the preferred embodiment of the 
present invention the distance from the cluster 
25 mount to the area to be Illuminated 37 is known 
and the reflected light from the tapered reflector 
portion can be focused on this area 37 to provide a 
complete area or spot of illumination sufficient to 
completely cover the portion of the chip or wafer 
30 being examined by the pattern recognition system. 
By concentrating several LED sources into a spot 
or area, the lighted area has been found to be 
more completely and uniformly illuminated than 
occurs when using a single point source of light as 
as would occur with a single LEO. Further, by employ- 
ing a plurality of LEDs it is possible to design the 
iight so that it provides the proper intensity and the 
required uniformity for optimum use of pattern rec- 
ognition systems employing TV cameras. The 
40 mount 36 is provided with a threaded hole 38 
which receives a support shaft 39 used to support 
the cluster mount 36. 

Refer now to Figures 5 to 7 showing a modified 
cluster mount 41 shown in front and side views in 
46 Figures 5 and 6. The modified cluster mount 41 is 
designed to receive a plurality of adjustable pre- 
focus receivers 42 of the type shown in Figure 7. 
When commercially available LEDs 17 are supplied 
by different manufacturers, the aforementioned an- 
sa nular ring of light id may be occurring at a point 
measured from the base 18 which differs. By em- 
ploying the receiver 42. it is possible to mount the 
base 1 8 in the male threaded portion 44 and adjust 
it in the female portion 43. By adjusting the maie 
55 portion 44 it is possible to position the annular ring 
19 at the optimum position of the highly reflective 
cone 28. Thus, different types and/or colors of 
commercially available LEDs 17 may be pre-fo- 

3 



PACE 23/28 ■ RCVD AT 6/10/2005 1:33:33 PM [Eastern Daylight Time] • SVR:USPTO-EFXRF-1/5 • DNIS: 8729308 * CSID: 6127661623 * DURATION (mm-ss): 09-14 



FROM FAEGRE & BENSON 



(FRI) 6.1 0*05 1 2 : 34/ST. 1 2 : 25/NO. 4862059961 P 24 



£P 0 456 343 A1 



cused in the adjustable recei/ers 42 and then 
placed in the modified cluster mount 41 without the 
requirement for refocusing. It vi/l be understood 
that the light being emitted fnm the adjustable 
receiver 42 basically is a colun.nated light source 5 
composed of two light cones: l) a diverging frontal 
cone 22 and 2) a converging c:»ne of annular ring 
light 19. The modified cluster mi-unt 41 is provided 
with a female threaded portion 45 in the rear which 
rs used to attach the cluster mcrm to a support at 10 
a desired distance from the area to be illuminated. 

Having explained a cluster mount which may 
be machined from a metal whic! may bo polished 
to a high reflective surface, it -.'ill be understood 
that the same mount may be made from other 15 
metais or plastic and a highly reflective tapered 
reflector portion added. Such tap wed reflector por- 
tions may be made in the form o a truncated cone 
or parabaloidicai or empirically resigned to obtain 
the properly desired focus of the effected beam. 20 

ft will be further understood Mat the adjustable 
pre-focus receivers 42 of the typo shown in Figure 
7 may be further modified by eliminating th© male 
portion 44 of the receiver and supplying spacing 
rings and mounting rings again- 1 shoulder 46 in 25 
portion 43 for the LED 17 so as to obtain the 
proper position of the LED chip relative to the 
highly reflective tapered portion 2£;. 

It has been found that lighl emitting diodes 
having wave lengths which fall Ir the color spec* 30 
trum between yellow and light red provide the 
proper color and intensity for opt mum gray scale 
intensity illumination of semicondi. ctor die and wa- 
fers for use with pattern recognition systems. How- 
ever, since the preferred emtodimeni cluster 35 
mounts may employ more than ti/o and up to six 
individual LEDs it is possible tc. mix the color 

spectrum of the LEOs to achieve a broader range 
of wave lengths for some specific i pplications. 

Claims 40 

1. A light-emitting diode cluster mount for con- 
centrating light emitted from a plurality of light- 
emitting diode chips (23) nncapsulated in *s 
transparent carriers (17), char, icterised in that 
rt comprises a mount (36) having a central axis 
(35) and a plurality of diod* receivers (29) 
each provided with an adjust: ble sleeve por- 
tion (29) for positioning a ligh '-emitting diode 50 
and each wfth a tapered reflector portion (28) 
the diodes and reflector portio is being so ar- 
ranged that light from the light emitting diodes 
is focussed to a common pu-nt (37) on the 
central axis (35) of the cluster mount 55 

2. A light-emitting diode cluster n ount according 
to claim 1 in which each tapered reflector 



portion (28) comprises a truncated cone. 

3. A light-emitting diode cluster mount according 
to claim 2 in which each truncated cone has an 
included angle between 50* and 75* 

4. A light-emitting diode cluster mount according 
to claim 2 or claim 3 including light-emitting 
diodes of the type emitting an annular ring (19) 
of side light, and in which each truncated cone 
is deeper than the annular ring of side light. 

5» A light-emitting diode duster mount according 
to any preceding claim in which each diode 
receiver (29) comprises a sleeve arranged to 
receive a pre-focussed unit (42) comprising a 
diode mount (44) and a tapered reflector por- 
tion (28) 

A Jight-emitting diode cluster mount according 
to claim 5 in which each diode mount (44) and 
its corresponding tapered reflector portion (28) 
are provided with interengaging threads for ad- 
justably locating the fight-emitting diode rela- 
tive to its reflector portion. 
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FIG. 3 




FIG. 4 
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